'ocket No. 



UTILITY PATENT APPLICATION TRANSMITTAL 
(Only for new nonprovisional applications under 37 CFR 1.53(b)) 

33404/DBP/Y35 



.en ; 



^nventor(s) : Dong- Gyu KIM irx=> — =c 

Title : LIQUID CRYSTAL DISPLAY AND A METHOD FOR DRIVING THS= 

SAME 

Express Mail Label No. : EL078822485US 

ADDRESS TO: Assistant Commissioner for Patents 
Box Patent Application 

Washington, D.C. 20231 Date: September 30, 1998 

1. _X FEE TRANSMITTAL FORM (Submit an original, and a duplicate for fee processing). 

2. IF A CONTINUING APPLICATION 

This application is a of patent application No. . (A copy of this letter is enclosed for 

filing in the prior application file.) 

This application claims priority pursuant to 35 U.S.C. § 119(e) and 37 CFR § 1.78(a)(4), to 

provisional Application No. . 

3. APPLICATION COMPRISED OF 

Specification 

19 Specification, claims and Abstract (total pages) 

Drawings 

7 Sheets of drawing(s) (FIGS. 1 to 11) 

Declaration and Power of Attorney 

Newly executed 

X No executed declaration 

Copy from a prior application (37 CFR 1.63(d))(for continuation and divisional) 

4. Microfiche Computer Program (Appendix) 

5. Nucleotide and/or Amino Acid Sequence Submission (if applicable, all necessary) 

Computer Readable Copy 

Paper Copy (identical to computer copy) 

Statement verifying identity of above copies 

6. ALSO ENCLOSED ARE 

Preliminary Amendment 

A Petition for Extension of Time for the parent application and the required fee are 

enclosed as separate papers 

Small Entity Statement(s) 

Statement filed in parent application, status still proper and desired 

Copy of Statement filed in provisional application, status still proper and desired 



-1- 



UTILITY PATENT APPLICATION TRANSMITTAL 
(Only for new nonprovisional applications under 37 CFR 1.53(b)) 



Docket No.: 33404/DBP/Y35 



An Assignment of the invention with the Recordation Cover Sheet and the recordation fee 

are enclosed as separate papers 

This application is owned by pursuant to an Assignment recorded at Reel , Frame 

Information Disclosure Statement (IDS)/PTO-1449 

Copies of IDS Citations 

Certified copy of Priority Document(s) {if foreign priority is claimed) 

English Translation Document (if applicable ) 

Return Receipt Postcard (MPEP 503) (should be specifically itemized). 

Other 

7. CORRESPONDENCE ADDRESS 

CHRISTIE, PARKER & HALE, LLP, P.O. BOX 7068, PASADENA CA 91109-7068 

Respectfully submitted, 
CHRISTIE, PARKER & HALE, LLP 



Bv J&<J&AAJU^fc4t 

D. Bruce Prout 
Reg. No. 20,958 
626/795-9900; 213/681-1800 

DBP/dlm 





FEE TRANSMITTAL 




UTILITY PATENT APPLICATION 


DATE: September 30 


, 1998 


Docket No. : 


33404/DBP/Y35 


Inventor(s) : 


Dong-Gyu KIM 


Title : 


LIQUID CRYSTAL DISPLAY AND A METHOD FOR DRIVING THE SAME 



FEE CALCULATIONS 


CLAIMS 


NUMBER FILED 


NUMBER 
EXTRA 


RATE 


CALCULATIONS 


A 


TOTAL CLAIMS 


15-20 = 


0 


Ox $11.00 


$0 
$0 


B 


INDEPENDENT CLAIMS 


2- 3 = 


0 


Ox $41.00 


C 


SMALL ENTITY FEE = A + B 
SUBTOTAL LARGE ENTITY FEE = 2 X (A + B) 


$0 


D 


SMALL ENTITY FEE = $395.00 
BASIC FEE LARGE ENTITY FEE = $790.00 


$790.00 


E 


SMALL ENTITY FEE = $135.00 
MULTIPLE-DEPENDENT CLAIMS FEE LARGE ENTITY FEE = $270.00 


$0 


F 


TOTAL FILING FEE (ADD LINES C, D, AND E) 


$790.00 


List Independent Claims: 1, 6 



METHOD OF PAYMENT 



X No filing fee enclosed 

X No Deposit Account Authorization. 

Respectfully submitted, 
CHRISTIE, PARKER & HALE, LLP 



D. Bruce Prout 
Reg. No. 20,958 
626/795-9900; 213/681-1800 



DBP/dlm 

DLM PAS153336.1-*-9/30/98 8:04 pm 



VOU ME FIRM FfiX NO. ! 02 533 3254 98-19-12 21S25 P. 03 

LIQUID CRYSTAL DISPLAY AND A METHOD FOR DRIVING THE SAME 



BACKGROUND OF THE INVENTION 



5 (a) Field of the Invention 

The present invention relates to a liquid crystal display (LCD). More 
particularly, the present invention relates to an LCD and a method for driving the 
same in which a difference in brightness between adjacent pixels, caused by coupling 
capacitance between pixel electrodes of an LCD panel and adjacent data lines, is 
1 0 removed by a signal process of data voltage, and in which pixel defects caused by 
the shorting of one or two pixels is prevented. 

(b) Description of the Related Art 

LCDs are increasingly being used for the display device in televisions, personal 
1 5 computers, projection-type displays, etc. LCDs are significantly lighter in weight and 
slimmer, and consume far less energy than the previous-generation cathode-ray tube 
displays. 

LCDs apply an electric field to liquid crystal material having anisotropic 
dielectrictty and injected between two substrates, an array substrate and a counter 
20 substrate, arranged substantially parallel to one another with a predetermined gap 

therebetween, and control the amount of light permeating the substrates by controlling 
an intensity of the electric field to obtain a desired image signal. 
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Formed on the array substrate are a plurality of gate lines disposed parallel to 
one another, and a plurality of data lines insulated from and crossing the gate fines. 
A plurality of pixel electrodes are formed corresponding to respective regions 
(hereinafter referred to as "pixel") defined by the data lines and gate lines. Further, 
5 a thin film transistor (TFT) is provided near each of the intersections of the gate lines 
and the data lines. Each pixel electrode is connected to a data line via a 
corresponding TFT, the TFT serving as a switching device therebetween. 

Each TFT has a gate electrode, drain electrode, and a source electrode. The 
gate electrode is connected to one of gate lines, and the source electrode is 

1 o connected to one of data lines and the drain electrode is connected to one of pixel 

electrodes. Common electrodes are disposed on either the array substrate or the 
counter substrate. 

The operation of the LCD panel structured as in the above will be described 
hereinafter. 

1 5 First, after gate ON voltage is applied to the gate electrodes connected to one 

of the gate lines to turn on the TFTs, data voltage representing image signals is 
applied to the source electrodes via the data lines such that the data voltage is 
applied to the pixel electrodes through TFT channels, and an electric field is created 
by a potential difference between the pixel electrodes and the common electrodes. 

2 0 The electric field intensity is controlled by a level of the data voltage, and the amount 

of light permeating the substrates is determined by the electric field intensity. 

In the above, as the liquid crystal material degrades if the electric field is 
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applied to the liquid crystal material continuously in the same direction, the direction 
in which the electric field is applied must be constantly changed. Namely, pixel 
electrode voltage (data voltage) values for the common electrodes must be alternated 
between positive and negative values. 
5 Such switching of electrode voltage values between positive and negative 

values is referred to as an inversion driving method. Among the different types of 
inversion driving methods are frame inversion, line inversion, dot inversion, and 
column inversion. 

In frame inversion, a polarity of pixel electrode voltage for the common 
10 electrode voltage is changed to cycles of frames. However, because of this converting 
of pixel electrode voltage polarity into units of frames, residual image or flick may 
occur. In line inversion, the polarity of pixel electrode voltage for the common 

electrode voltage is changed to horizontal cycles. However, crosstalk results when 
performing line inversion drive by the occurrence of voltage fluctuations between 
1 b coupling capacitances realized between the data lines and common electrodes, and 
between the pixel electrodes and common electrodes. 

Because of these drawbacks, the dot or column inversion driving methods are 
now more commonly used in LCDs. 

Referring to Figs. 1a and 1b, shown respectively are views of the prior art dot 
20 inversion driving method and the prior art column inversion driving method. In the 
drawings, (+) indicates positive pixel voltage for the common voltage, while (-) 
indicates negative pixel voltage for the common voltage. 
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As shown in Fig. 1a, polarities of any two adjacent pixels are different in the 
dot inversion driving method, while in the column inversion driving method, as shown 
in Fig. 1b, pixels having like polarities are arranged in the same column, with the 
polarities of the columns alternating from positive to negative. 
5 In the above dot and column inversion drive methods, when the pixels in each 

row refresh, the number of pixels applied to data voltage having a positive polarity is 
the same as the number of pixels applied to data voltage having a negative polarity. 
Accordingly, voltage fluctuations between the coupling capacitance of the data lines 
and common electrodes and that of the pixel electrodes and common electrodes are 
10 prevented. 

However, in the above-described dot and column inversion driving methods, 
while in theory they appear effective, in the actual patterning process of the pixel 
electrodes and data lines, misalignment and differences in widths occur. As a result, 
coupling capacitances between the pixel electrodes and adjacent data lines become 
1 5 dissimilar. 

Referring now to Fig. 2, shown is a view illustrating misalignment between pixel 
electrodes and data lines in the prior art inversion driving methods shown in Figs. 1a 
and 1b. Such misalignment and differences in widths generally occur when the 
substrates are separated and divided into a plurality of spheres for the patterning 

2 0 process. 

In the drawing, Pa and Pb are pixel electrodes, disposed adjacent to but 
separated from one another, and Vp-a and Vp-b are voltage signals for the pixel 
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electrodes Pa and Pb, respectively. Here, voltage signal Vp-a applies negative 
voltage for common electrode voltage, white voltage signal Vp-b applies positive 
voltage. 

Although it is designed for the pixel electrodes Pa and Pb to have identical 
5 distances from data lines D1 , D2, and D3, this is not the case with the actual resulting 
pattern as the distances between the data lines D1, D2, and D3 and the pixel 
electrodes Pa and Pb become dissimilar from misalignment and differences in widths 
of these elements. Because of this variation in distances, coupling capacitance values 
between the pixel electrodes Pa and Pb, and the data lines D1, D2, D3, and D4 differ. 

1 0 For example, if the pixel electrode Pa is disposed slightly to the left (in the 

drawing), while the pixel electrode Pb is disposed slightly to the right (in the drawing), 
the following results in their coupling capacitance values: Ca-d1 > Ca-d2 and Cb-d2 
< Cb-d3. Here, Ca-d1 and Ca-d2 are the coupling capacitances between the pixel 
electrode Pa and the data lines D1 and D2, respectively, and Cb-d2 and Cb-d3 are 

15 the coupling capacitances between the pixel electrode Pb and the data lines D2 and 
D3. respectively. 

Referring now to Fig. 3, shown is an equivalent circuit diagram for 
demonstrating influence given to the pixel electrode Pa by voltage fluctuations Vd1 
and Vd2 of the data lines D1 and D2, respectively, and the coupling capacitances Ca- 
2 0 d1 and Ca-d2. In the drawing. Vp indicates voltage of the pixel electrode Pa, and CI 
indicates liquid crystal capacitance. Here, common electrode voltage is indicated by 
the grounded level in the drawing as it is a constant value, and storage capacitance 
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is not considered in the circuit analysis to simplify the same. The following formula 
is established for such a circuit using the law of conservation of charge: 
(Vd1 - Vp)*Ca-d1 + (Vd2 - Vp)*Ca-d2 = CI*Vp 



Accordingly, Vp = 

c a . dl + c a . d2 + c, 

As liquid crystal capacitance is generally much larger than coupling 
capacitance, the above formula is simplified to an approximate formula as in the 
following: 



Vp = - 



As can be seen with the above formula, Vp is influenced more by the data 
2 0 voltage with the larger coupling capacitance. 

Referring to Fig. 4, shown is a view illustrating fluctuations in voltage with 
respect to time when dot or column inversion drive is performed on the pattern shown 
in Fig. 2. 

Since Ca-d1 > Ca-d2 as described above, more influence is given by Vd1 than 
2 5 Vd2, and, accordingly, Vp-a is pulled toward a voltage side of Vd1 . Further, as Cb-d2 
< Cb-d3, more influence is given by Vd3 than Vd2 such that Vp-b is pulled toward a 
voltage side of Vd3. 



6 
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Namely, in Fig. 4, although an original value of Vp-a should be uniformly 
smaller than the common voltage as can be seen by the dotted line in the drawing, 
it is in actual application pulled toward Vd1 by the coupling capacitance. In the same 
way. although an original value of Vp-b should be uniformly larger than the common 
5 voltage, it is pulled toward Vd3. 

Accordingly, a root mean square (RMS) of Vp-a becomes smaller than an 
original value, while a RMS of Vp-b becomes greater than an original value such that 
the brightness of the two pixels changes. 

Further, as shown in Fig. 5a, according to the prior art dot and column 
10 inversion driving methods, Vp-a becomes a negative value for common voltage 
(Vcom), and Vp-b becomes a positive value in a normal state such that a black state 
is displayed. However, as shown in Fig. 5b, if electrodes of two adjacent electrodes 
are shorted, Vp-a and Vp-b become an average value of two voltages to become 
similar to the common voltage, resulting in the two pixels constantly displaying a white 
is state, indicative of defective pixels. 

SUMMARYOF THE INVENTION 

The present invention has been made in an effort to solve the above problems. 

It is an object of the present invention to provide a liquid crystal display and a 
2 0 method for driving the same in which a difference in brightness between adjacent 
pixels, caused by coupling capacitance between pixel electrodes of a LCD panel and 
adjacent data lines, is removed by a signal process of data voltage, and in which pixel 
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defects caused by the short of one or two pixels is prevented. 

To achieve the above object, the present invention provides a liquid crystal 
display and a method for driving the same, tn the method, the data voltage 
representing image signals are applied to a plurality of pixels arranged in columns and 
5 rows, and the polarity of the data voltage for common voltage inverts in units of the 
pixel groups being comprised of two or more pixels 

The inventive LCD includes a substrate, a plurality of gate lines formed on the 
substrate, a plurality of data lines insulated from and intersecting the gate lines, and 
a plurality pixels formed corresponding to respective regions defined by the data lines 
10 and gate lines. 

Common voltage is applied to the plurality of pixels, and the polarity of the data 
voltage for the common voltage inverts in units of pixels groups being comprised of 
two or more pixels. 



l 5 BRIEF DESCRIPTION OF THE DRAWINGS 

Further objects and other advantages of the present invention will become 
apparent from the following description in conjunction with the attached drawings, in 
which: 

Fig. 1a is a view of the conventional dot inversion driving method; 
20 Fig. 1b is a view of the conventional column inversion driving method; 

Fig. 2 is a view illustrating misalignment between pixel electrodes and data 
lines in the prior art inversion driving methods shown in Figs. 1a and 1b; 



8 
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Fig. 3 is an equivalent circuit diagram for demonstrating influence given to a 
pixel electrode by voltage fluctuations and coupling capacitance; 

Fig. 4 is a view illustrating fluctuations in voltage with respect to time when the 
pattern shown in Fig. 2 is dot or column-inversion driven; 
5 Fi 9 5a is a view illustrating data voltage applied to pixels shown in Fig. 2 when 

the same are in a normal state; 

Fig. 5b is a view illustrating data voltage applied to the pixels shown in Fig. 2 
when the same have been shorted; 

Figs. 6a and 6b are views illustrating inversion driving methods according to 
10 a preferred embodiment of the present invention; 

Fig. 7 is a view illustrating misalignment between pixel electrodes and data 
lines in the inversion driving methods shown in Figs. 6a and 6b; 

Fig. 8 is a view illustrating fluctuations in voltage with respect to time when the 
pattern shown in Fig. 7 is driven using the inventive inversion method; 
15 Fig. 9 illustrates data voltage applied to pixels shown in Fig. 7 when the same 

are in a normal state and when the same have been shorted; 

Fig. 10 is a view illustrating a pixel structure according to a preferred 
embodiment of the present invention; and 

Fig. 1 1 is a modified example of the pixel structure shown in Fig. 10 in which 
2 0 an in-plane switching mode is applied. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

A preferred embodiment of the present invention will now be described in detail 

9 
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with reference to the accompanying drawings. 

Referring first to Figs. 6a and 6b, shown are views illustrating inversion driving 
methods according to a preferred embodiment of the present invention. 

As shown in Fig. 6a, polarities of pixels for common voltage are inverted in 
5 units of pixel groups comprised of three pixels in each row for common voltage, and 
alternate between positive and negative in each column. The pixels in the pixel group 
are red (R), green (G). and blue (B) pixels, respectively. The inventive LCD is 
operated similarly to the dot inversion method such that the pixels are driven in units 
of RGB pixel groups- 

10 In Fig. 6b, the polarities of the pixels for common voltage are identical in each 

column but are inverted as in units of pixel groups comprised of three pixels in each. 
That is, the LCD is operated similarly to the column dot inversion method such that 
the pixels are driven in units of RGB pixel groups in like columns. 

Referring to Fig. 7. shown is a view illustrating misalignment between pixel 

15 electrodes and data lines in the inversion driving methods shown in Figs. 6a and 6b. 

In the drawing, Pa and Pb are pixel electrodes, disposed adjacent to but 
separated from one another, and Vp-a and Vp-b are voltage signals for the pixel 
electrodes Pa and Pb, respectively. Here, voltage signals Vp-a and Vp-b apply 
negative voltage. 

?n In the above, if the pixel electrode Pa is disposed slightly to the left (in the 

drawing), while the pixel electrode Pb is disposed slightly to the right (in the drawing) 
with respect to data lines D1, D2, and D3, the following results in their coupling 
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capacitance values. Ca-d1 > Ca-d2 and Cb-d2 < Cb-d3. Here, Ca-d1 and Ca-d2 are 
the coupling capacitances between the pixel electrode Pa and the data lines D1 and 
D2, respectively, and Cb-d2 and Cb-d3 are the coupling capacitances between the 
pixel electrode Pb and the data lines D2 and D3, respectively. 
5 Referring to Fig. 8, shown is a view illustrating fluctuations in voltage with 

respect to time when inversion drive according to the present invention is performed 
on the pattern shown in Fig. 7. Here, it is assumed that pixel voltage is influenced 
more by data voltage with a larger coupling capacitance. 

Accordingly, as Ca-d1 > Ca-d2, more influence is given to pixel voltage Vp-a 
1 0 of the pixel Pa by Vd1 than Vd2 such that Vp-a is pulled upward (in the drawing) as 
a result of Vd1 and Vd2 moving in an identical phase. Further, as Cb-d2 < Cb-d3, 
more influence is given to pixel voltage Vp-b of the pixel Pb by Vd3 than Vd2 such 
that Vp-b is pulled upward (in the drawing) as a result of Vd3 and Vd2 moving in an 
identical phase. 

15 Namely, the pixels Vp-a and Vp-b do not result in the dotted line shown in Fig. 

8, but as they are shifted in an identical direction by coupling capacitance, a root 
mean square (RMS) of two adjacent pixels becomes nearly identical. Accordingly, a 
difference in brightness of adjacent pixels (i.e. between pixels in the RGB groups) 
does not result as in the prior art. 

20 Further, according to the inversion driving method of Figs. 6a and 6b, as 

shown in Fig. 9, Vp-a and Vp-b become negative values for common voltage (Vcom) 
in a normal state such that a black state is displayed. In addition, as Vp-a and Vp-b 
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become negative values even if electrodes of two adjacent pixels are shorted, a black 
state is displayed as in a normal state. Accordingly, in the inventive LCD, pixels do 
not become defective to display a white state even in the case where two adjacent 
pixels are shorted. 

b In Figs. 6a and 6b, although the number of pixels in the pixel group is three, 

the number of pixels in the pixel group is not limited to this number. 

Further, in the inventive LCD, although a difference in brightness results 
between adjacent pixels of differing RGB groups from coupling capacitances as in the 
prior art dot and column inversion driving methods, in addition to pixel defects 
l o resulting from the shorting of pixels, there is a one-third reduction in the probability 
that such problems will occur in the present invention. 

Accordingly, to prevent the above problems of brightness discrepancies 
between adjacent pixels of differing RGB groups and defects of pixels, an inventive 
pixel structure is provided as shown in Fig. 10. 
15 In the drawing, a sufficient distance d2 is provided between a blue (B) pixel 

electrode and a data line D4 provided to the right (in the drawing) of the same pixel 
electrode, while a distance d1 between data lines D1 , D2, and D3 and red (R), green 
(G), and blue (B) pixel electrodes is maintained to as small a degree as possible. 

With the enlarging of the distance d2 between the blue (B) pixel electrode and 
?o the data line D4 (before the next group of RGB pixels), as coupling capacitance is 
reduced between these two elements, a difference in brightness caused by coupling 
capacitance is reduced, and the probability that adjacent pixels of two RGB groups 
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are shorted is minimized. Also, by the sufficient distance d2 provided as in the above, 
cutting using a laser, etc. is easy when a short occurs. 

However, by the making of such a large interval between a pixel and data line, 
as an aperture ratio is reduced, only one pixel electrode out of each RGB group of 
5 three pixels has this large distance 62 with a data line, while the remaining two pixels 
has the distance d1 with the data lines. According to the present invention, it is 
preferable that the distance d2 is from two to six times larger than the distance dt , 
with the most preferable multiple being four. 

When two gate lines, a first gate line Gn and a second gate line Gn\ are 
1 0 provided, if a connecting member C is formed between the gate lines Gn and Gn', 
differences tn brightness caused by coupling capacitance between adjacent pixels 
of different RGB groups is further prevented. 

In more detail, because gate OFF voltage, generally lower than data voltage, 
is mainly applied to the connecting member C, electrical shielding is provided between 
l 5 the pixel electrode and the data line D4 such that coupling capacitance is reduced, 
thereby preventing differences in brightness between pixels from occurring. Here, it 
is preferable that the connecting member C is interposed between two pixels of 
different RGB groups. 

The above method of disposing a connecting member between gate lines and 
20 between adjacent pixel electrodes of different groups to prevent differences in pixel 
brightness can also be applied to an in-plane switching (IPS) mode. 

Referring to Fig. 1 1 , shown is a modified example of the pixel structure shown 
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in Fig. 10 in which the IPS mode is applied. As shown in the drawing, a TFT 80 having 
a source electrode, drain electrode, and gate electrode is provided near each of 
intersection of data lines 10 and a gate line 20, and two pixel electrodes 30 are 
merged and connected to each of the drain electrodes of the TFTs 80. A first common 
5 line 50 and a second common line 60 are arranged parallel to the gate line 20, and 
common electrodes 40 connect the first and second common lines 50 and 60. The 
common electrodes 40 are positioned between each pair of pixel electrodes 30. 

A connecting member 70 is further provided between the first and second 
common lines 50 and 60, at a location where pixel electrodes 30 of different RGB 

1 0 groups are adjacent. The connecting member 70. as in the pixel structure shown in 
Fig. 10, provides electrical shielding between the pixel electrodes 30 and data lines 
10. Namely, as common voltage is applied to the connecting member 70, coupling 
capacitance is reduced between the pixel electrodes 30 and data lines 10 such that 
differences in brightness between pixels of different groups is prevented. Here, it is 

1 5 preferable that the connecting member is interposed between two pixels of different 
RGB groups. 

In the present invention, differences in brightness between adjacent pixels, 
caused by coupling capacitance between pixel electrodes and adjacent data lines, 
is reduced, and pixel defects caused by the short of two pixels is prevented. 
20 Other embodiments of the invention will be apparent to the skiiled in the art 

from consideration of the specification and practice of the invention disclosed herein. 
!t is intended that the specification and examples be considered as exemplary only, 
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with the true scope and spirit of the invention being indicated by the following claims. 



15 
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What is claimed is: 

/t' A method for driving a liquid crystal display in which common voltage and 
data voltage, representing image signals, are applied to a plurality of pixels arranged 
in columns and rows, 

5 wherein the polarity of data voltage for the common voltage inverts in units of 

groups, the pixel groups being comprised of two or more adjacent pixels. 

2. The method according to claim 1, wherein the pixel groups are comprised 
of three pixels. 

3. The method according to claim 2, wherein the pixel groups are comprised 
10 of a red pixel, a green pixel, and a blue pixel. 

4. The method according to claim 1, wherein data voltages having the same 
polarity for the common voltage are applied to the adjacent pixels in the same column. 

5. The method according to claim 1, wherein the data voltages having different 
polarities for the common voltage are applied to the adjacent pixels on the same 

15 column. 

/"6. A liquid crystal display comprising: 
a substrate; 

a plurality of gate lines formed on the substrate; 

a plurality of data lines insulated from and intersecting the gate lines; and 
20 a plurality pixels formed corresponding to respective regions defined by the 

data lines and gate lines, 

wherein common voltage is applied to the plurality of pixels, and the polarity 



SEP 30 ' 98 18: 20 



02 553 5254 



PAGE. 001 



of the data voltage for the common voltage inverts in units of pixel groups, the pixel 
groups being comprised of two or more pixels. 

7. The LCD according to claim 6, wherein the pixel groups are comprised of 
three pixels. 

5 8. The LCD according to claim 7, wherein the pixel groups are comprised of 

a red pixel, a green pixel, and a blue pixel. 

9. The LCD according to claim 6, wherein a distance d2 between a first data 
line adjacent to the pixel group and a pixel adjacent to the first data line is two to six 
times larger than a distance d1 between a second data line in the pixel group and the 

10 pixel adjacent to the second data lines. 

10. The LCD according to claim 9, wherein the distance 62 is four times the 
distance d1. 

1 1 . The LCD according to claim 6, where the gate lines are arranged in groups 
of two, a first gate line and a second gate line, and a connecting member is formed 

15 between the first and second gate lines. 

12. The LCD according to claim 11, wherein the connecting member is 
interposed between pixels of different pixel groups. 

13. The LCD according to claim 6, wherein the common voltage is applied 
through a common electrode formed on the substrate. 

?o 14. The LCD according to claim 13, wherein common lines, applying the 

common voltage, are connected to the common electrode, the common lines 
comprising first and second common lines, and a connecting member connects the 

i / 
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first and second common lines. 

15. The LCD according to claim 14, wherein the connecting member is 
interposed between pixels of different pixel groups. 
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ABST RACT OF THE DISCLOSURE 



Disclosed is a liquid crystal display and a method for driving the same. In the 
method, the data voltage representing image signals are applied to a plurality of pixels 
5 arranged in columns and rows, and the polarity of the data voltage for common 
voltage inverts the pixel groups comprised of two or more pixels. The inventive LCD 
includes a substrate, a plurality of gate lines formed on the substrate, a plurality of 
data lines insulated from and intersecting the gate lines, and a plurality pixels formed 
corresponding to respective regions defined by the data lines and gate lines. Common 
10 voltage is applied to the plurality of pixels, and the polarity of the data voltage for the 
common voltage inverts in units of pixel groups comprised of two or more pixels. 
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FIG. 4 
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PATENT 



As a below named inventor, I hereby declare that: 

My residence, post office address and citizenship are as stated below next to my name. 

I believe I am the original, first and sole inventor (if only one name is listed below) or an original, first and joint inventor 
(if plural names are listed below) of the subject matter which is claimed and for which a patent is sought on the 
invention entitled LIQUID CRYSTAL DISPLAY AND A METHOD FOR DRIVING THE SAME, the specification of which 
is attached hereto unless the following is checked: 

_ was filed on as United States Application Number or PCT International Application Number and was 

amended on (if applicable). 

I hereby state that I have reviewed and understand the contents of the above-identified specification, including the 
claims, as amended by any amendment referred to above. 

I acknowledge the duty to disclose information which is material to patentability as defined in 37 CFR § 1.56. 

I hereby claim foreign priority benefits under 35 U.S.C. § 1 19(a)-(d) or § 365(b) of the foreign appiication(s) for patent 
or inventor's certificate, or § 365(a) of any PCT International application which designated at least one country other 
than the United States, listed below and have also identified below, any foreign application for patent or inventor's 
certificate, or PCT International application having a filing date before that of the application on which priority is 
claimed. 

Prior Foreign Applications^ 

Application Number Country Filing Date (dav/month/veart Priority Claimed 

97-49956 Korea 30/09/97 YES 

I hereby claim the benefit under 35 U.S.C. § 1 19(e) of any United States provisional application(s) listed below. 
Application Number Filing Date 



I hereby claim the benefit under 35 U.S.C. § 120 of any United States application(s), or any PCT International 
application designating the United States, listed below and, insofar as the subject matter of each of the claims of this 
application is not disclosed in the prior United States or PCT International application in the manner provided by the 
first paragraph of 35 U.S.C. § 1 12, 1 acknowledge the duty to disclose information which is material to patentability as 
defined in 37 CFR § 1 .56 which became available between the filing date of the prior application and the national or 
PCT International filing date of this application: 

Application Number Filing Date Patented/Pendina/Abandoned 



POWER OF ATTORNEY: I hereby appoint the following attorneys and agents of the law firm CHRISTIE, PARKER & 
HALE, LLP to prosecute this application and any international application under the Patent Cooperation Treaty based 
on it and to transact all business in the U.S. Patent and Trademark Office connected with either of them in accordance 
with instructions from the assignee of the entire interest in this application; or from the first or sole inventor named below 
in the event the application is not assigned; or from You Me Patent & Law Firm in the event the power granted herein 
is for an application filed on behalf of a foreign attorney or agent. 
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The authority under this Power of Attorney of each person named above shall automatically terminate and be revoked 
upon such person ceasing to be a member or associate of or of counsel to that law firm. 
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I declare that all statements made herein of my own knowledge are true and that all statements made on information 
and belief are believed to be true; and further that these statements were made with the knowledge that willful false 
statements and the like so made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the 
United States Code and that such willful false statements may jeopardize the validity of the application or any patent 
issued thereon. 
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